ABSORBING MEDIA
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In order to integrate the differential equations ^iven above, namely,
let. the componeiits K, by the equations
?c' of the li^ht-veetor be represented
in which ;;/J -(- uz ~{~ /3 =s I, and A/, A', // may be complex. These equations correspond to a plane wave whose direction cosines are ///, //, /. /'is the velocity of the wave, and K the absorption coefficient (cf. pa,i';e 360). Let
Then Fresnel's law (18) on page 316 may be written ;;/a                 ffl                jfl
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ill which, however, <7tl% />„-, r()a are complex. Hence this equation splits up into two from which /'and AT may be calculated separately as functions of the direction ///, ;/, /» of the wave normal. According to equations (15), (itj), and (2u)on pages 315 and 317, the following relations hold for the quantities M, iV, //:
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Since, by (33), M, A", // are complex, two ellipticnlly polarized rays correspond to every direction /;/, nt /. For if it be assumed that A7 •«• J/V*i, A Ar-^», tlion r?. — <L denotes
o.uctivities along the three rectangular axes of optical symmetry. If the coordinate axes coincide with these axes of symmetry, equations (12} on page 314 are obtained, with this difference, that el, ea, e& are complex quantities, if, in accordance with (5) on page 359, the electrical force is introduced as a complex quantity. To be sure the equations will not be perfectly general, since the axes of symmetry for the dielectric constant do not necessarily coincide with those for the conductivity. These axes must coincide only in crystals which possess at least as much symmetry as the rhombic system. Nevertheless the most general case will - ,, ?C disCUSSed> since the essential elements may be
